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Basic Algebra

After completing this chapter, you will be able to

appreclate the use of lettars to reprasent numbers.
rewrite text into algebraic expressions and use text to describe algebraic expressions.

note the differences betwaen algebraic expressions and arithmetic expressions.

recognize some common formulae and make use of substitution.
» investigate the pattemns of various number sequences, including square sequences, triangular
sequences, arithmetic sequences, geometric sequences and Fibonacei sequences.

use algebraic expressions to represent the nth term of a number sequence.

To get a treasure, two treasure
hunters have to complete the
following decoding, where
each letter represents a number
from 0 to 9 without repetition.
Can you find the numbers?

FORTY
TEN

+) TEN
SIXTY
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New Trend Mathematics (2nd Edition) S1A

=) Preview

[Basic techniques required for this chapter. ]

Basic Technique

1. Addition and subtraction of directed numbers
eg. (a) (7)+(+3)=7+3
=10

(b) (+8)+(-2)=8-2

=6 e
”~ e —— —

(©) (4)+(+2)=-4+2 .‘f | can master tr;e skills of

=2 \ addition and subtraction
\ of directed numbers. {

@) (=3)+(-6)=-3—6 e T
=9

© (7)-(+3)=7-3
=4

(M) (+8)—(-2)=8+2
=10

g (H)-(+2)=-4-2
ol

(h) (-3)-(-6)=-3+6
=3

2. Multiplication and division of directed numbers

eg. (a) (+)(+2)=38

(b) (+8)(—4)=-32 i{' | have no difficulty in \I
Yy multiplication and |
(c) (-10)}+5)=-50 /" division either |1 J

(d) (-12)(4)=48

_

© 5=2
® D=
© —o=-
W —==3
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> Introduction

»
7~ Class Activity 2.1

AP Understanding Algebra

TITII L]

Basic Rlgebra

Aim: To investigate the advantage of using letters to represent numbers

1. A calendar for 2010 from January to March is shown below. Draw at random a 3 X 3 number square
on the calendar each month, and write down the numbers inside the square in the cells provided.

(The first one is an example.)

S

10
17
24
31

M

Jan

T

2010

4
11
18

12
19

13) 14 15 16
200 21 22 28

25

26

27 28 29 30

2. Observe the numbers in each of the squares, and answer the following questions.

(a) What is the relation between the numbers in the first cell and the sixth cell?

I Show Ans.

Feb 2010
S M T WT FE S Mal‘ 20140
1 2 3 4 5 6
S M T WT E S
7 8 9 101 12 13 o
14 15 16 17 18 19 20 A
3; 22 23 24 25 26 27 14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 3l
1 2 3
1 2
7 5 6
4 H
7 8 8
7 8

I Show Ans.

(b) What is the relation between the numbers in the third cell and the seventh cell?
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New Trend Mathematics (2nd Edition) S1A

3. (a) If the number in the first cell is #, express the numbers in the remaining cells in terms of #.

=[] T
n
4 |5 |6
7 |8 |9

(b) Use the above expressions to represent
the relation obtained in 2(a).

(i)

(ii) the relation obtained in 2(b).

(c) Can vou find out any other relations?

\ between numbers.

Now [ see ...

Using letters to represent numbears

can help investigate the relations

Algebra refers to the use of letters to represent
numbers for the investigation of the relations
between numbers and the rules of arithmetic.

For example, by using the expressions of algebra, we can easily find out
the relation between the numbers in the second cell and the ninth cell in
the above Class Activity.

(n+t1)+15=n+16

The number in the second cell plus 15 equals the number in the

ninth cell.

algebra 4 B

© 2009 Chung Ta Educational Press. 4ll rights reserved.

4 °- ° means ‘because’,
n n+1
Cog

oY

2T)=—n+16



Basic Rlgebra

Besides, do vou notice that ‘the sum of the numbers in the first cell and
the sixth cell is always equal to the sum of the numbers in the third cell
and the fourth cell’? Using the rules of arithmetic to be learned in algebra,
the following can be easily explained.

Sum of the numbers in the first cell and the sixth cell

=n+(n+9)
=2n+9
Sum of the numbers in the third cell and the fourth cell 1 B8 -~ ;
n—31 11 kP (13 )=—n+2
=(n+2)+(n+7) = st
=2n+9 n+7—>(18) \\i:\’Qé_\,--:—n+9

» Algebraic notations and operations
1. Addition and subtraction

‘a plus &° or ‘the sum of ¢ and ?°* is written as

. . . : o ; . 3 4(a) a+b=b+a
a+ b, ‘a minus b’ is written as ‘a — »°.

eg 3+4=4+3
by a—b=b—ua
(*+#* means “not equal to°)
2. Multiplication e.g 4-3%3-4

‘atimes b’ or ‘the product of o and »° is written

4 (a) ab iz most commonly used.
as‘ax d’, ‘a-b’or ‘ab’.

(b)) axb=bxa
eg. 4xX5=5%4
When we write algebraic expressions,

(a) the multiplication sign “x* is usually omitted in the following
situations:

(i) Multiply a number by a letter
e.g. 6Xa=6q
(ii) Multiply a letter by another letter
eg. axh=uab
(b) numbers are usually written first, followed by letters arranged
in alphabetical order.

e.g. aX6 can be written as 6a.
xX3xy can be written as 3xy.

(c) the number 1 is usually omitted when a letter is multiplied
by 1.
e.g. la can be written as a.

© 2009 Chung Ta Educational Press. All rights reserved.
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3. Division

o . i [#1
‘Dividing a by b is written as =5’ or E ¢ 4 (@ % is most commonly used.

by a+b=b+a

. . . . .. eg. 4+2+2+4
For algebraic operations, multiplication and division should be done

first, and then followed by addition and subtraction. Meanwhile,
the use of brackets should also be paid attention to.

4
eg. a+(2+b)=-—
a+2+b:§+b
a+(2Xb)=a+ 26:% { a+2b means a+(2b)
ab

a+2><b:£><b:
2

4. Index notation

Index notation can be used to express the multiplication of the same

letters.
e.2. aXaxaxa=d" 4 (a) o is read as ¢ to the power 4.
RPN 2 b) axaxaxa is the expanded form of
Xyy = Xy ( ) a4 p
5x5XaxaxexexXe=5da¢’

e.g. 3X3x3x3=3%

5. Algebraic expression

Algebraic expressions are expressions
obtained by addition, subtraction,
multiplication or division of numbers and
letters representing numbers.

6 .
e.g. 3x+1, 2% 5, 10xy, %

_:x, Additional Example 2.1

Xﬁﬂ?i@ 21 Using algebraic expressions to represent statements &1 Soluti
Classwork 2.1 I """"'

Express the following statements by using algebraic expressions. .
. Express the following statements by
(a) Addy tox, and then multiply the sum by z. using algebraic expressions,

(b) Subtract a from b, and then divide the difference by c. (a) Subtract 4 from z.
(B) Multiply 3 by v
(c) Add x to 2, and then multiply the
SUMm by m.
(d) Divide the sum of 2 and b by ¢

algebraic expression 14 {3

© 2009 Chung Ta Educational Press. 4ll rights reserved.



Basic Rlgebra

Golnﬂnn

(a) Adding y to x in algebraic expression is x+y.
Multiplying the sum by z becomes (x+ y)z.

(b) Subtracting a from b in algebraic expression is b—a.
b—a

Dividing the difference by ¢ becomes
[5

The main difference between arithmetic expressions and algebraic
expressions is that algebraic expressions involve letters representing

numbers while arithmetic expressions do not. / an ari.t.hmetif;léxpr;s"éion
_ : : | can be simplified into a
Arithmetic expression Algebraic expression number but an algebraic
Addition *5 plus 4’ can be written ‘¢ plus 57 can be written expressmn may il b_e
Itio as ‘5 +4’ as ‘a + b )
. ‘8 minus 3’ can be written ‘¢ minus »° can be written ' 7
Subtraction j - : : L
as ‘8 —3 as‘c—bh
N *7 times 2” can be written ‘q times 5" can be written =
Multiplication i s ‘ T T o
as ‘“7x2 as‘ax b, ' b oruh ‘--i—-a
r 1
‘Divide 10 by 3* can be ‘Divide & by A* can be
Division written as *10 + 3’ or ¢ 10* written as ‘¢ + &' or * %’
3
Table 2.1

| xampia 2.2 Simplification by using multiplication or division %—_
Classwork 2.2 —

Simplify the following expressions.

Simplify the following expressions,

(a) at+atata (by 6-2xb (a) ptp+tp+p—p
(c) 3cx4 (d) d+5x20 b) 2+gx7

(b)
(o) r=bx3
(d) sx24+6

Gnluﬂnn

(1) atatata=4xa
=4d

(b) 6-2xXb=6-2b

(€) 3cx4=4X3Xc¢
=12xe¢
- 12¢
d
(d) d+5><20:g><20

=dx4
~4d

© 2009 Chung Ta Educational Press. All rights reserved.
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®
! xampla 2.3 Simplification by using addition, subtraction or
index notation

¢

Simplify the following expressions.
(@) 2y+3y-y

(b) pppp

(C) 3XggXA2Xgxwr

(d) 7+3x—-2+4x

@olutlon

(@) 2y+3y-y

Gry)+y+ty+y)-y
ytytytyty—y
=4y

(b) pppp=pXpXpXp

=2

(C) 3XggX2IAgXm=3X2XgXgXgXrXr
:6><493><11f‘2

— 6q3.¥‘2

(d) 7+3x—-2+4x=7+3x+(-2)+4x
=7+ (-2)+3x +4x
=7-2+3x+4x
=3+7x

I Additional Example 2.3

& Classwork 2.]

il

Xa P|8 2.4 Using algebraic expressions to represent quantities

Winnie is now 4 times as old as Joe. If Winnie’s present age is x, answer
the following questions by using algebraic expressions.

(a) Find the present age of Joe.
(b) Find Winnie’s age three years ago.

gnluﬂon

(a) The present age of Joe is %

(b) Three years ago, Winnie’s age was x—3.

© 2009 Chung Ta Educational Press. 4ll rights reserved.

Additional Example 2.4

% Classwork 2.1

simplify the following expressions.
(a) 4a—2a+5a

(b) bbx bbb

(c) cxooxIx2c

(d) 20+5+4d-9

In a Mathematics test, Andy's score is
3 times that of Jimmy's. |f Jimmy's
score 1s x, answer the following
gquestions by using algebraic
BXPressions.

(a) Find Andy's score,

(b) If Ben's score is higher than Andy's

by 10, find Ben's scare.




Basic Rlgebra

o

Additional Example 2.5

J
ampla 2.5 Application of algebraic operations

In a supermarket, the prices of an orange and
an apple are $# and $s respectively.

(a) Susan gets 5 oranges and 4 apples. How
much are they altogether?

(b) At the cashier, Susan takes away 2 oranges but gets an extra box of
orange juice which costs $13. How much does Susan have to pay?

(c) Susan pays the bill by an Octopus card. If $80 is left in the Octopus
card after the payment, what is the stored value of the Octopus card
originally?

Goluﬂnn

(a) Total cost of the items
=5%x8r+4x8s
=$(5xr+4xs)
=$(5¢ + 45)

(b) Total cost of the items
=8(5r+4s5)-$27+ 813
=$(5r+45—2r+13)
=$(5¢—2r+45+13)
=3$(3r+4s+13)

(c) The stored value of the Octopus card originally
=$(3r+4s5+13)+880
=$(3r+4s+13+80)
=3$(3r+4s +93)

Eéﬂlls Upgrading Corner 2.1

1. Expressthe following algebraic expressions in the expanded form.
(@) ab’ (b) 5x%y
(© 20°d° @ 3p’¢’

2. Simplify the following expressions.
(a) 7a+2b—-9%a—-8b+6b
(b) nxXSmx4dnxXmxm

& Classwork 2.5

The daily expenditure of Stephen fram
Monday to Friday is $a, and that on
Saturday and Sunday is $5,

(a) Find the expenditure of Stephen

each week.

(b) A calendar for September is shown
below, Find the expenditure of
Stephen this month,

SEP

S M T

S
i 8 9
1415 16
2\ =27 23
28 28 30

W
3
10
17
24

T F §
4 5 6
1 12 13
18 19 20
255 261 2F

(c) Due to the rainstorm, Stephen
stayed at home on the 14th and
15th of September without
spending any money. Find the
actual expenditure of Stephen this

month.

expenditure B &

© 2009 Chung Ta Educational Press. All rights reserved.
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(@)
(b)

e

.“S‘ Is “the simplification of a+a is a

ﬁ 4. A girl has $x, and her brother has $20 more than she has. Answer

the following questions by using algebraic expressions.

2

How much does her brother have?

How much do they have altogether?

Exercise 2A

Level 1

1. Express the following statements by using algebraic expressions.

(@)
(b)
(©)
(d)
(e)
()
@)
(h)
)

x plus 12.
Multiply x° by y.

5 is subtracted from 3 times y.

2x is subtracted from the product of x and y.

The sum of p and ¢ is multiplied by 4.
Divide the sum of x and y by 2z.

3x minus 5, and then multiply the difference by y.

2 times x is divided by 5 times y2.

* correct ? Explain your answer.

Divide the sum of 3 times @ and 4 times b by the sum of ¢ and b.

(j) 2times the square of a is added to 3 times the square of .

Simplify the following expressions. (2 — 3)

2. (a)
(c)
(e)
(g)

(c)
(e)
@

atb+b+a+bh
f+9%27
pPX2gX3pXyg
(2XE-3Xm)+(5xXnxn)

2r+6r+3r
Sx—x+4+6

2x+5y+4x—-3y
5b-2d+b+4d-3b

© 2009 Chung Ta Educational Press. 4ll rights reserved.

(b)
(d)
()
(h)

(b)
(d)
()
(h)

3+5xe
(5xg)+(hxk)
dpXpX2sXFXs

2X2¢+3X2d+ (18X b X D)

3m+4dm—6m
3p+9—y+11
6a+3b—2b+a
10h+7k—4k—8h+ok



Basic Rlgebra

Use the simplest algebraic expressions to answer the following questions. (4 — 7)

4. Jason is now x years old and his father is 4 times as old as he is. Find the age of his father.

Mark is now m years old. Two years ago, his father was 5 times as old as he was. What was his father’s
age two years ago?

The smallest number of three consecutive numbers is w. Find their sum.

The smallest number of three consecutive odd numbers is 2n+1. Find their sum.

Level 2

8.

10.

11.

12.

The weight of May is % of her mother’s.

(a) If May’s weight is m kg, find her mother’s weight.
(b) Find the sum of their weights.

Jacky has n books. The number of books owned by Jeffrey is 3 more than two times the number of books
owned by Jacky.

(a) How many books does Jeffrey have?
(b) How many books does Jeffrey have more than Jacky?

(a) A bag of marbles is evenly distributed to 8 children. After each of them gets p marbles, 7 marbles are
left. How many marbles are there in the bag originally?

(b) If the marbles can be evenly distributed to 9 children, how many marbles does each child get in this
case?

Mabel rides a bike at a speed of v km/h. 1
(a) Find the time taken for her to travel 10 km.

(b) If she increases her speed by 3 km/h, find the time taken for her
to travel 10 km.

[Hint: Distance = Speed X Time]

Mr. Lee is now x years old, and he is 4 vears older than his wife.
(a) Find the present age of Mrs. Lee.
(b) After 10 years, what is the sum of their ages?

(c) After 10 years, the sum of their ages will be equal to 5 times the age of their daughter. What is the
present age of their daughter?

_&Use a real-life situation to represent each of the following algebraic expressions.

(@) a+10 (b) 3b (€) x+2y

consecutive numbers 3 & & distribute 4 Ep

© 2009 Chung Ta Educational Press. All rights reserved.
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2 P& » Formulae and Substitution %,

»
7~ Class Activity 2.2

Aim: To learn how to set up formulae and make use of substitution

The Body Mass Index (BMI), introduced by the World Health Organization, is the most commonly used
index to measure the body figure. The computation method is shown below.

BMI is equal to the weight (kg) divided by the square of height {(m?).

According to the organization’s suggestion, the ideal BMI for Asian is between 18.5 and 22.9.

Health status & % /&
Ceamnnts ——

Extremely fat Overweight Normal weight Underweight
BMI Greater than 24.9 Between 23.0 and 24.9 = Between 18.5 and 22.9 Less than 18.5

* BMI formula is not suitable for people under 18, hodybuilding athiefes, pregnant or bregsifesding women, and elderly with
long-term health conditions.

(a) Let BMI be b, the height be 4 m and the weight be w kg. Express the BMI formula in terms of' b, 4 and w. -

(b) According to the above formula, assess the health status of the following three adults. -

Don Joey L:a
Height: 150 cm Height: 160 cm Height: 180 cm
Weight: 63 kg Weight: 51.2 kg Weight: 48.6 kg
W= W= W=
= = h=
his b= b=
Health status of Don: Health status of Joey: Health status of Leo:

bodybuilding athlete %55 B A Bl SR A B B pregnant § 3¢ breastfeeding 12 .

© 2009 Chung Ta Educational Press. 4ll rights reserved.



Basic Rlgebra

(c) For an adult with a height of 170 cm, what is the range of his weight to be regarded as normal? -

Now { cee ...

We can use algebraic equalities
to represent relations betweean
numbers.

In Class Activity 2.2, we use an equality to express the relation between
b, wand A as follows.
W
b:h—z

This kind of expression is called a formula.

In a formula, each letter represents a number,
and the value of the number can vary.

e.g. In Class Activity 2.2, w represents weight, and the value of w can be
63, 51.2 or 48.6.

In a formula, the value of a letter can be found
if we know the values of all other letters.

63
e.g. When w=63 and A=15, b=——.
1.5

This method of replacing letters with values of the numbers is called
substitution.

_.,._.-'I \ﬁ
Gxample 2.6 Finding the values by substitution &W -
RSIWOIrK £,

If «=3 and =8, find the values of the following expressions.

If x=4 and ¥=2, find the values of

(a) ab (b) 3a+5b the following expressions.
(©) Sa(a+b) (d) (atby (@) *(4—y) (b) ;:;
Quluﬂon (€ » -y (d) (x—y)
(a) ab=(3)8) 4 ab=axb

— 74 =3x8
formula 2 7, substitution 4 A ¥

© 2009 Chung Ta Educational Press. All rights reserved.
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(b) 3a+5b=3(3)+5(8)
=9+40
=48

© Sa(a+b)=5(3)3+8)

= 5(3)(11)
=165

(@) (a+b)=(3+8)
—11%
=121

SRR

Gnluﬂon

Monthly income = Basic salary + Bonus
$w =33 000 +$200xn
=$(3 000 +200n)

The formula for the monthly income is w =3 000 + 200

(E aﬁi’ le 2.7 Setting up formulae _ e ﬁ
= & Classwork 2.7

The monthly income $w of a salesman is the sum of the basic salary and
bonus. Suppose the basic salary is $3 000 and a bonus of $200 will be
paid for selling each product, write down the formula for the monthly
income of a salesman selling » products a month.

-

£cm and b cm are the length and breadth respectively. If the length and
breadth of a rectangle are 7 cm and 5 cm respectively, find the perimeter

of the rectangle.

£cm

© 2009 Chung Ta Educational Press. 4ll rights reserved.

The cost $C of publishing each issue
of magazine is the sum of the printing
cost $4 000 and the cost of paper. If
the cost of paper of one copy of
magazine is $3, write down the cost
formula for publishing vy copies of
magazine,

le 2.8 Application of substitution . T -
g p PP % ﬂlaswmrk 28 Solution

The formula for the perimeter P cm of a rectangle is P = 2(¢ + b), where

The formula for the perimeter Pcm of
anequilateral triangle is £ = 3a where
acm is the length of a side.

& Cm
(a) If a=4, find the value of P,
(b) If a=9, find the value of P.



Basic Rlgebra
Golnﬂnn

Given f=7and =35,
P=2(L+Db)
=2(7+5)
=2(12)
=24
The perimeter of the rectangle is 24 cm.

[< Skilis Upgrading Corner 2.2

- 1. In primary school, we have learned how to evaluate the area of a
trapezium:
‘The area of a trapezium can be obtained by multiplying
the sum of the upper base and the lower base by the height
and then dividing the product by 2.’

(a) Letthe upper base be a, the lower base be b, the height be /& and
the area be 4. Write down the formula for the area of a
trapezium.

Upper basea

=
e— Lower base b—»

(b) Use the formula in (a) to complete the following table.

a b h Formula ( )
2 5 8
3 9 5
4 8 3

- 2. Ifa=5,b=13andc=2, find the values of the following expressions.

(@) a+2b—c (b) a*b—9¢c

(c) (a+b)+2c (d) 2a=(b+c)
2 Z

@ P gl M (atb?—50)°

5 c

© 2009 Chung Ta Educational Press. All rights reserved.
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Exercise 2B

Level 1
1. If x=4, find the values of the following expressions.
(a) x+8 (b) 5x (c) 24-+x
(d) 30-5x (e) 3(x+4) M x*-5

2. If y=-2, find the values of the following expressions.

@@ 6-y (b) 4y° € -32+y
@ G+ © G-Dp+2) ® 2 ;12

3. Find the value of each of the following expressions by substituting the values given in the brackets [ ]
into the expression.

(@) 3(x+y)-7 [x=2, y=3]

(b)) (Ax+3+23)(2y—3+4x) [x:%, y=4]
1

(c) W [x=2, y=3]

4. The following table shows the values represented by a to j.
Letter a b c d e f g h i J

Value 1 2 3 4 5 6 7 8 9 0

Find the values of the following expressions.

(a) ac+bd (b) e;f (©) i(d+2¢)
@) (d-b)(f+¢) (€) ah’g 0 g+h*+)
(g 2(3i—b)+5b ()  f(5h*-2)) (i) (arbtctdtet f)-ghi

5. In each of the following expressions, determine whether it is an algebraic expression or a formula.

(@) y=2x (b) 6ab® (c) A=~lh
(d) E=mc’ (e) mh M 6-3
6. The length of each side of a square is x cm. If the perimeter of the N L]
square is S cm, write down the formula for the perimeter of the
square.
- -

Xom

© 2009 Chung Ta Educational Press. 4ll rights reserved.
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The base of a triangle is twice its height of 4 cm. If the area of the
triangle is A4 cm?, write down the formula for the area of the triangle.

Lovel 2

8.

10.

11.

The figure shows a cone with a height of 4 cm and a base area of

Acm?. It is known that the volume ¥em’® of the cone is given by

the formula V= ATh

(a) If A=10 and k=6, find the value of V.
(by If A=1 and k=7, find the value of V.

If 1, 2, 3, -+, n are n consecutive numbers and their sum S(i.e.1+2+3+---+#) is given by S:M,

find the value of S in each of the following cases.

(@) n=100
(b) n=500
(€) n=800

A wooden bridge can support a weight up to 500 kg. There are
now x adults and y children, with a total weight of W kg, passing the
bridge at the same time. Suppose each adult weighs 60 kg and each
child weighs 30 kg,

(a) write down a formula about W.

(b)q If there are 7 adults and 2 children passing the bridge at the
same time, can the bridge support their total weight? Explain
your answer.

‘Braking distance’ refers to the distance ¢ m travelled by a vehicle before coming to a stop after applying
the brake.

After several trials, it is found that braking distance can be obtained by the following formula:

T 20k
where v m/s is the speed of the vehicle when the brake is just applied and % is a specific value.

braking distance %5 BT B5 Bt trial 3 BH

© 2009 Chung Ta Educational Press. All rights reserved.
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(a) Express the speed of 43.2 km/h of a vehicle in m/s.
(b) When the weather is good, & is 0.6. Complete the following table.

Speed (km/h) Braking distance (m)
43.2
54

97.2

(c)Q A driver is driving at a speed of 54 km/h and he applies the brake immediately after he notices an
object in front of him. The distance between the vehicle and the object at that moment is 20 m.

(i) If heis driving in a good weather condition, determine whether the vehicle will crash into the
object.

(ii) Ifhe is driving in a rainy day, where % is 0.55, determine whether the vehicle will crash into the
object.

NELEFEDE]

» Introduction

»
I~ Class Aotivity 2.3

Aim: To investigate the patterns of sequences

1. How many diagonals does each of the following polygons have? ¢ A diagonal of a polygon is a line

Write down your answers in the table below. segment joining two non-adjacent
vertices of the polygon. e.g. In the
figure, AC iz a diagonal of ABCD.

A 8,

CQluadrilateral Pentagon Hexagon Heptagon g I

Polygon Number of diagonals -
Quadrilateral 2

Pentagon

Hexagon

Heptagon

© 2009 Chung Ta Educational Press. 4ll rights reserved.



Basic Rlgebra

2. Write down the number of diagonals in the following boxes, and find out the pattern. -
Quadrilateral  Pentagon Hexagon Heptagon

2 ] L L]

3. Observe the above pattern, then write down the number of diagonals of an octagon. -

4. Draw all the diagonals in the following octagon to verif'y your answer in the above question. -

Now { coe ...

For a set of numbers with a
certain pattern, if you can find
out the pattern, you will be able

to find out more numhbers
\. following this pattern.

A set of numbers arranged in a particular
order forms a sequence. Each number in
the sequence is called a term of the sequence.

e.g. In the sequence 2, 5, 9, 14, 20 obtained in Class Activity 2.3,
the 1st term = 2
the 2nd term = 5
the 3rd term = 9

Notes: (a) There are usually many terms in a sequence. e.g. There are five terms in 2,
5,9, 14, 20.
(b) The order of terms in a sequence iz important. So, 2, 5,9, 14, 20 and 9, 20,
14, 2, 5 are different sequences.

(¢) In this chapter, we will only deal with sequences with simple patterns.

sequence 2 5 term J§
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Jﬁ‘} Rdditional Example 2.9

. w
ample 2.9 writing down the terms of sequences S
P g q % Classwork 2.0 smunon

Observe the patterns of the following sequences, then write down the Observe the patterns of the following

5th term of each sequence. sequences, then write down the
5th term of each sequence,

(a) 38, 31, 24, 17,
(b) 6,18, 54,162, (b) 1 024, 512, 256, 128,

Golutlon

(a) The pattern of the sequence:
4, 7, 10, 13,
.\ 4- 4

e i [ S

(@) 4,7,10,13,

+3 +_3 +3  +3

The 5th term=13+3
=16

(b) The pattern of the sequence:
6, 18, 54, 162,
. A~

A A~ A-___A

X3 X3 X3 X3
The 5th term=162x3
=486

Alternative method:
(a) 4=1+3
T=1+3+3
10=1+3+3+3
13=1+3+3+3+3
The Sthterm =1+3+3+3+3+3
=16
(by 6=2x3
18=2x3x3
54 =2x3x3%3
162=2x3%x3x3x%3
The 5th term =2xX3X3xX3x3x3
= 486

Notfe: TFrom the above example, we can see that there may be more than one feasible
pattern in each sequence.
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:mm E@ 210 Investigating the pattern of figures - e
P gating p g & Classwork 2.10 Solmlon

The following is a sequence of figures.
8

( X X )
(X @
8 CX0
. ” () QOO OO
I ! ! The 1st The 2nd The 3rd  The 4th

figure  figure  figure figure

The following is a sequence of figures.

The 15t The 2nd The 3rd The 4th . .
figure figure figure figure (a) According to the number of circles
(Q)) in each figure, write down a
(a) According to the number of dots (») and number of lines (—) in sequence with four terms.
each figure, write down a sequence formed by the number of dots, (b) Write down the 5th term of the

sequence obtained in (a).
(c) Draw the 5th figure. Does the
number of circles in the figure
(b) Write down the 5th term of each sequence obtained in (a). match the result of (b7

and another sequence formed by the number of lines, where each
sequence has four terms.

(c) Draw the Sth figure. Do the number of dots and number of lines in
the figure match the result of (b)?

gnluﬂon

(a) The sequence formed by the number of dots: 2,4, 7, 11, ---
The sequence formed by the number of lines: 1, 3, 7, 13, ---
(b) [Analysis: 2,4,7, 11,

A A A A
+2 +3 +4 +5 ]

The S5thterm=11+5
- 16

[ Analysis: 1,3, 7, 13,
A A A A
+2 +4 6 +8 ]

The 5thterm=134+8

—_

(c) The 5th figure is as follows:

There are 16 dots and 21 lines, which match the result of (b).
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I:» Some common sequences

The following are some common sequences and their patterns.

I. Square sequence

= . L N N
Figures with see osee
square pattern ee wee owoe
L L N LA N N
Sequence 1, 4, 9, 16,
]-9 43 9, ].6,
Pattern 3 45 7
or 12, 2%, 3 4%
Table 2.2

Nofe: Thenumbers 1, 4, 9, 16 in the square se¢quence are called square numbers.

II. Triangular sequence

Figures with O |:||:'|:|
triangular pattern O ol O O
Sequence 1, 3, 6, 10,

]-a 33 6, ].0,
Pattern W e
+2 +3 +4
Table 2.3

Nofe: The numbers 1, 3, 6, 10 in the triangular sequence are called triangular
numbers.

@Exienslon y 2.1

The following are the first four terms of the square sequence and the
triangular sequence.

Square sequence: 1,4, 9, 16

Triangular sequence: 1, 3, 6, 10

Find the 5th term to the 8th term of each sequence.

square sequence IE 77 2 85 square number IE 77 f2 8¢
triangular sequence = JE 8 ¥ triangular number = 5 J 8
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ITI. Arithmetic sequence

Observe the patterns of the following sequences, can you find anything
in common among them?

@ 1,3,57,9,11
A A A A4
+2 +2 +2 +2 42

®) 3,6,9,12,15,1

o A A A A A4
+3 +3 +3 43 +3

() 99, 98, 97, 96, 95, 94
.‘_\__J \\___\__"_H__J.‘_\__J ""\-—\_,—’4
g e

(d) 48, 44, 40, 36, 32, 28
il et e ol oM

4 -4 -4 -4 -4

An arithmetic sequence is a sequence in which
the differences of any terms (except the first term) &

‘]
minus their preceding ones are the same. i

2

This pattern is found in all of the sequences in (a) - (d). Therefore they I LT.Tool
are all arithmetic sequences. N

IV. Geometric sequence

Observe the patterns of the following sequences, can you find anything
in common among them?
(a) 2. 4,8, 16, 32, 64

A4

A A A

X2 X2 X2 X2 %2

(b) 1, 0.1, 0.01, 0.001, 0.0001, 0.000 01
- .

4

M W s ]

xl oxl o I L

10 10 10 10 10

&) 1; 3 5 —27; 8, 943
o A el Mo okwl A

W33 X3) X3) X3

A geometric sequence is a sequence in which the
quotients of dividing any terms (except the first term)
by their preceding ones are the same.

This pattern is found in all of the sequences in (a) - (¢). Therefore they
are all geometric sequences. L.T.Tool

arithmetic sequence 9§ 3= B % geometric sequence % H B 7
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geometric sequences

Observe the pattern of each of the following sequences, write down the
next two terms of the sequence and determine what kind of sequence

it is.
(@) 1,5,9,613,17, -
(b) 3,6, 12, 24, 48, ---

golutlon

(a) The pattern of the sequence:
| OV o g

? Py T v e 4

oo S

+ +4 +4 4 4 +4

The 6th term=17+4
=21

The 7th term=21+4
=25

It is an arithmetic sequence.

(b) The pattern of the sequence:
3, 6. 12, 24, 48, -

Sl ol o T e A
X2 X2 %2 2 %2 %2
The 6th term=48x2
=96
The 7th term =96 %2
=192

It is a geometric sequence.

V. Fibonacci sequence

Observe the pattern of the following sequence:

The 1st term and the 2nd term are both 1, and
starting from the 3rd term, each term is the sum

of the previous two terms.

© 2009 Chung Ta Educational Press. 4ll rights reserved.

I Additional Example 2.11

ﬁiple 21 1 Distinguishing between arithmetic sequences and

& Classwork 2.11

Observe the pattern of each of the
following sequences, write down the
next two terms of the sequence and
determine what kind of sequence itis,
(a) 25, 22,19, 16, -

(b) 2, -4,8,-16, -

Fibonacel (1170 -
12509, an Ttalian
mathematician,
raised the question
‘How many pairs
of rabbits can be 4
breed from one

pair in a year?? in
his work Liber adaci, which gave rise to the
famous Fibonacel sequence.

&

breed ¥IE Liber abaci B &
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e.g. The 6th term = The 4th term + The 5th term
=
=8

The sequence 1, 1, 2, 3, 5, 8, 13, ... is called Fibonacci sequence and
the numbers 1, 2, 3, 5, 8, 13 etc. in the sequence are called Fibonacci
numbers. It is not difficult to find out that the growth of many natural
creatures are connected with this sequence. (See Figure 2.1)

/

on

2

1

1
Leaves

The numbers of leaves of sneezewort form a Fibonacci sequence.

Figure 2.1

Additional Example 2.12

Example 2 12 Writing down the terms of the Fibonacci sequence

It is known that the 6th term and the 7th term of the Fibonacci sequence
are § and 13 respectively, find the 8th term and the 9th term of the
sequence.

Gnlnﬂnn
[Analysis: /G{/ Hn\

-, 8, 13, :
g, ]
SR
The 8th term = The 6th term + The 7th term

=8+13
=i

The 9th term = The 7th term + The 8th term
=13+21
=4

Fibonacci sequence 3£ i 3 $2 81 5 Fibonacci number 2 i Hf $2 8

/’W&r"‘"\
Do the numbers of branches

L
I [ of sneezewort also form a
(Fibonacci sequence?
O
[#]

& Classwork 2.12

It is known that the 11th term and the
12th term of the Fibonacci sequence
are 89 and 144 respectively, find the
13th term and the 14th term of the
sequence,

sneezewort T KEZE
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Skills Upgrading Corner 2.3

Observe the patterns of the following sequences, then write down
the 6th term and the 7th term of each sequence.

(a) 92, 89, 86, 83, 80, :

(b) 6561,2187, 729, 243, 81, ,

It is known that the 16th term and the 18th term of the Fibonacci
sequence are 987 and 2 584 respectively, find the 17th term and the
19th term of the sequence.

‘Exercise 2C

Level 1

1.

3.

For each of the following sequences of figures, draw the Sth figure.

A NOR AN

Thelst figure  The znd figure  The 3rd figure  The 4th figure

PRAVAYAN

The 1stfigure  The 2nd figure  The 3rd figure The 4th figure

Observe the patterns of the following sequences, then write down the 5th term and the 6th term of each
sequence.

(@ 2,7,12,17, - (b) 4,12, 36, 108, ---

From 1 to 20 inclusive, write down all the
(a) triangular numbers. (b) square numbers.

Observe the pattern of each of the following sequences, write down the next three terms of the sequence
and determine what kind of sequence it is.

(@) 2,4,6,8, - () 5,3,1,-1, -
© 1,2, 4,8, - (d) 384,192, 96, 48, ---
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Lovel 2

5.

Each of the following pairs of numbers are the 7th term and the 8th term of an arithmetic sequence, find
the 6th term of each sequence.

(a 17,19

(b) 28,25

Each of the following pairs of numbers are the 4th term and the 5th term of a geometric sequence, find the
3rd term of each sequence.

(a) 24,48
(b) 80, 40

It is known that the 9th term and the 10th term of the Fibonacci sequence are 34 and 55 respectively, find
the 8th term and the 11th term of the sequence.

(a) Itisgiven that 1 035 and 1 081 are two consecutive terms of the triangular sequence. Write down the
next three terms.

(b) Among the five terms in (a), one of them is also a square number. Write down this number. If this
number is the nth term of the square sequence, what is the value of n?

The following is a sequence of figures.
\ /\ D\
- \ /N /N .
/ r A

Thelst figure  Theznd figure  The 3rd figure  The 4th figure

(a) According to the number of lines (—) in each figure, write down a sequence with four terms.
(b) Write down the Sth term of the sequence obtained in (a).
(c) Draw the 5th figure. Does the number of lines in the figure match the result of (b)?

/X ) The nth Term of a Sequence

Consider the sequence 2, 4, 6, §, 10, ---, clearly, the nth term of the
sequence can be represented by 2x.

If the nth term of a sequence can be represented by an algebraic
expression, we can use it to find each term of the sequence.

e.g. In the above sequence,

the 28th term = 2(28)

=56
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7]
S Solution
ﬁ>’& lensiony 2.2 |

The following figure shows a number machine with an algebraic

n(n+1)
2

expression to work out the nth term of the triangular sequence.

When a number is input, the number machine will substitute the number

n(n+1)

into # in , and then produce an output.

e.g. When 4 is input, the machine will produce an output of 10, which
means that the 4th term of the triangular sequence is 10.

Input (4
[ aln+1) [ nla+)
= . _— 2
[ 9 ~\ “Processing. . [ N

1 P Ex1 A

o

(a) When the following numbers are input, what will be the output?
Input 3 7 9 10

Qutput

(b) If the same number is input each time, will the machine produce
different output?

In fact, a value substituting into an algebraic expression is treated as an
‘input’, the operation is treated as a “process’, and the result obtained is
treated as an ‘output’.

Input ™ Process W Output

For an algebraic expression which represents the nth term of a sequence,
when a value of » is substituted (input), the value of the nth term (output)
can be obtained after the operation. Since the value of u can vary, #n is
called a variable.

variable %2 #

© 2009 Chung Ta Educational Press. 4ll rights reserved.
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mplg 2.13 Finding the terms of a sequence &W -
Jasswork <.

It is given that the nth term of a sequence is 5u+1. Find the first four
terms of the sequence.

Boluﬂon

The 1st term=5(1)+1
=6

[t is given that the nth term of a

sequence is 100- 71, Find the first
four terms of the seguence.

The 2nd term = 5(2)+1
=1

The 3rd term= 5(3)+1
=16

The 4th term = 5(4)+1
=21

(Eﬁﬁpk 2.14 Finding the rth term of a sequence &m

A sequence 5, 10, 15, 20, --- is given.

A seqguence 4, 7, 10, 13, -+ is given,

(a) Find an algebraic expression to represent the nth term. where
(b) Using the result of (a), find the Sth term of the sequence. the Tst term=4 =1+3x1,
the 2nd term=7=1+3x2,
8 futl the 3rd term=10="1+3%3,
Wt the 4th term=13=1+3x4.
(a) The 1stterm=5=5x1 (a) According to the above
The 2nd term=10=5x2 expressions, find an algebraic
_ i expression to represent the nth
The 3rd term=15=5x3 ety
The 4th term = 20 = 5x 4 (b) Using the result of (a), find the
According to the above pattern, 20th term of the sequence,
the nth term=5xn
= 5

(b) The Sthterm=5x9
=45

Notfe: Advanced mathematical knowledge is generally required for finding the nth
term of a sequence based on some given terms. Thus this will be discussed in
higher forms, and only simple examples are discussed in this chapter.
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[ = Skills Upgrading Corner 2.4

1. It is given that the snth term of a sequence is n(n + 1). Find the first
four terms of the sequence.

2. A sequence 5, 9,13, 17, --- is given, where
the Istterm=5=1+4x1,
the 2nd term=9=1+4x2,
the 3ardterm=13=1+4x3,
the 4th term=17=1+4x4.

(a) According to the above expressions, find an algebraic
expression to represent the sth term of the sequence.

(b) Using the result of (a), find the 8th term.

7 Exercise 2D

Level 1

1. Each of the following algebraic expressions represents the nth term of a sequence, find the first three
terms of each sequence.

(a) 4n+3 (b) 10-2n
(©) nn+2) @ —
n+1

2. A sequence 3, 6,9,12, --- is given.
(a) Write down the Sth term of the sequence.

(b) Find an algebraic expression to represent the snth term of the sequence.

Level 2

3. A sequence —, , -+ 18 given.

11
» 49 5
(a) Write down the Sth term of the sequence.

| =
|~

(b) Find an algebraic expression to represent the nth term of the sequence.
(c) Using the result of (b), find the 10th term of the sequence.
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4. A sequence 6, 7, 8, 9, --- is given.
(a) Write down the 6th term of the sequence.
(b) Find an algebraic expression to represent the nth term of the sequence.
(c) Using the result of (b), find the 9th term of the sequence.

5. A sequence 2, 5, 8, 11, --- is given, where
the Istterm=2=1x3-1,
the 2nd term=5=2x3-1,
the 3rdterm=8=3x3-1,
the 4th term=11=4x3-1.

(a) According to the above expressions, find an algebraic expression to represent the snth term of the
sequence.

(b) Using the result of (a), find the 8th term of the sequence.

6. The following is a sequence of figures.

® & & 9
o & @ L ®
® @ L L] L *®
e & & @ » & 8 9
The 1=t figure The 2nd figure The 3rd figure
(a) Draw the next two figures.
(b) Complete the table below.
Order of figures Number of dots
1
2
3
4
5

(¢) Find the number of dots in the nth figure.
(d) Find the number of dots in the 15th figure.
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-

-
f

A

to

1.
2

B
17

3.

-

4=, Chapter Summary

> 1

. Term Introduced

[This is a quiz to check your understanding of some special terms in this chapter. Match items in column A

column B appropriately. ]

Column A Column B
Algebra . e (a) A set of numbers arranged in a particular order.
Algebraic expression e e (b) An equality representing the relations between
numbers.
. Formula . ¢ (¢) The method of replacing letters with values of the
numbers.
Substitution ° e (d) The knowledge of using letters to represent

numbers for the investigation of the relations
between numbers and the rules of arithmetic.

. Sequence . ¢ (e) A number in a sequence.

Term . e () The expression obtained by addition, subtraction,
multiplication or division of numbers and letters
representing numbers.

. Faot o Remember
Square sequence
LB N N
L N L =
L [ 2R N J ®e 00
L ] e L LB N B
1 4, gy 16,
B R o 42,
Triangular sequence
a
® L
L LB LI
[ ] e e L N L I B N
1 3 5, 10

Arithmetic sequence

An arithmetic sequence is a sequence in which the differences of any terms (except the first term)
minus their preceding ones are the same.

eg. 1,4, 7 10,13, 16
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4. Geometric sequence

A geometric sequence is a sequence in which the quotients of dividing any terms (except the first term)
by their preceding ones are the same.

e.g. 2, 6, 18, 54, 162, 486

5. Fibonacci sequence
Lol 28,5, B 14 =

(5 }' Check Yourself

[ This is a quiz to remind you of the basic concepts you have learned in
this chapter. Each question tests a concept under the section listed on
the right. Failure in any part of a question indicates a need to do a

revision on the section listed. ] Section
1. (a) Karen is now x vears old and Walter is 4 times as old as she is. 2.1B
After five years, Walter will be years old.

(b) Express the following statement by using an algebraic
expression.
Subtract p from the product of ¢ and 2, and then divide the
difference by 3 times ».

2. Simplify the following expressions. 2.1B
(a) 4n—2n+3n

(b) 12+4x—7+8x

3. (a) The formula for the area 4 cm? of a rectangle is A = £b, where 22
£ cm and b cm are the length and breadth respectively. If £=13

and d=4, then A=

xy+10

ZZ

(by If x=2, y=3and z=1, find the value of
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]
L]
s

4. (a) The following is a sequence of figures:

NS NN INININ/
A VAN AV VAN N/N/N/N\

The 1st The 2nd The 3rd
figure figure figure

There are lines in the 4th figure.

(b) Observe the pattern of the following sequence, then write down
the 5th term and the 6th term of the sequence.

]-a 39 99 2?9 ®

2
[
ve!

5. Observe the pattern of each of the following sequences, write down
the next two terms of the sequence and determine what kind of
sequence it is.

(@ -1,3,7, 11, --

(b) 0.1,1, 10,100, ---

]
4

6. (a) Itisgiven thatthe nth term of a sequence can be represented by
2n+3. The 3rd term of this sequence is

(b) Given a sequence 6,12, 18, 24, ---, find an algebraic expression
to represent the nth term of the sequence.

f@ Revision Exercise 2

Level 1

1. Express the following statements by using algebraic expressions.
(a) Subtract the sum of 3 and 2x from the product of y and z.
(b) Divide the sum of x and 2y by the sum of y and 2z.

(c) The difference of p minus g is divided by 2 times ».
(d) Add 3c to the sum of @ and the product of 2 and 4.

2. Simplify the following expressions.
(a) 2Zm+4dm—m (b) 6x+8—4+2x
(c) 3a+4a+2b+6b (d) "p—5g—-4p+6g
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3. If M=a(x+y), find the value of M for a=5, x=3and y=2.

4, If I:%, find the value of f for P=2 000, R=8and N=3.

5. If f= T , find the value of f for u=6and v=3.
HTV

6. If y=ax’, find the value of y for a=5and x=2.

Use the simplest algebraic expressions to answer the following questions. (7 — 9)

7. A pen costs $a, a pencil costs $5, how much does it cost for ¢ pens < =

and ¢ pencils? / ____-,-f-‘*‘-"ﬁ
8. The smallest number of three consecutive even numbers is 2m, find /

their sum.

9. Peggy is m vears old. Sammy is 6 years older than Peggy. Bill is 5 yvears younger than Peggy. Find the
sum of their ages.

10. Observe the pattern of each of the following sequences, write down the next two terms of the sequence
and determine what kind of sequence it is.

(a) 2,11, 20, 29, 38, - (b) 24,19, 14, 9,4, -
(¢) 5,10, 20, 40, 80, - (@) 81,-27,9,-3,1, -

Level 2

11. (a) A teacher evenly distributes a certain number of stickers to . =
n children. Each child gets 5 stickers, and 3 are left. How many L. ';' £ ‘,_f
stickers does the teacher have at first? o &@Le 2. »

(b) If there are 9 more stickers, all stickers will be distributed. 2 ,-—-!: ::;,
How many stickers will each child get? - pws It
2u5afln o8-

LR TS Aa i

12. The figure shows a cuboid. It is known that the total surface area

|

A em? of a cuboid can be found by the formula A= 2(£b+ bh+ £h), i

where £ cm is the length, hcm is the breadth and scm is the height. fcm A [

(a) If /=4, b=3and h=2, find the value of 4. il - "bem
cm

(by If /=2, b=1.5and h=15, find the value of A.
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13.

14.

15.

16.

In year 2006, the admission fees of the Hong Kong Wetland Park

for an adult and a child are $30 and $15 respectively. It is given that

the total admission fee for x adults and y children is $£.

(a) Write down a formula about &.

(b) If Mr. Chan and his wife bring 3 children to the Hong Kong
Wetland Park, what is the total amount of their admission fees?

The number of diagonals D of a polygon can be obtained by the following formula:

2
_n —3n

2
where # is the number of sides of the polygon.

D

(a) How many diagonals does a 10-sided polygon have?

(b) How many diagonals does a triangle have?

A sequence 2, 5,10, 17, --- is given, where
the 1st term:2:1+12,

the 2nd term:5:1+22,

the 3rd term=10=1+3?,

the 4th term =17 =1+4°.

(a) According to the above expressions, find an algebraic expression to represent the snth term of the
sequence.

(b) Using the result of (a), find the 9th term of the sequence.

The following is a sequence of figures.

° 8B

The 1=t figure The Znd figure The 3rd figure The 4th figure

(a) According to the number of circles ((Q) in each figure, write down a sequence with four terms.
(b) Write down the Sth term of the sequence obtained in (a).
(c) Draw the 5th figure. Does the number of lines in the figure match the result of (b)?

admission fee A MG &
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17. May uses toothpicks with the same length to form the following sequence of figures.

A AN /N
The 1=t figure The Znd figure The 3rd figure
(a) Draw the next two figures.

(b) Complete the table below.

Order of figures 1 2 3 4 5
Number of toothpicks

(c) Find the number of toothpicks used in the nth figure.
(d) Find the number of toothpicks used in the 25th figure.

18. Sophia is now » years old. She is i of the age of Tony but 6 vears older than Phoebe.

(a) Find the present ages of Tony and Phoebe.
(b) After 2 years, what is the sum of the ages of the three of them?

(c) If the sum of their ages after 2 years is half of the age of Uncle Yeung, what is the present age of
Uncle Yeung?

19. Observe the pattern of the following pentagonal numbers.

IR

1 5 12 22

Write down all pentagonal numbers between 30 and 60.

20. Kary uses matches with the same length to form the following sequence of figures.

e @
e 9
¢ @ » b—et 8
—eod B
d—at @
§—ul
t—ab

The 1=t figure The Znd figure The 3rd figure

(a) Draw the next two figures.
(b) Verify that the number of matches used in the ath figure is Sn+1.

(c)™If there are 80 matches, can they be used to form the 16th figure? Explain your answer.

pentagonal number 7 33 7 8
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MC Question

21.

22.

23.

Which of the following can represent the
algebraic expression (6x +6)y° ?

A. The product of 6 and x is added to the
product of 6 and the square of y.

B. The product of x and 6 is added to the
product of y and 6.

C. 6 plus the product of 6 and x, and then
multiply the sum by 2 times y.

D. 6 plus the product of x and 6, and then

multiply the sum by the square of y.

Simplify axaxbxdax2b.

A. 6ab
B. Sab
C. 6a’b?
D. 8a&’h?

The membership fee income $7 of a basketball

club can be obtained by the following formula:
I=50n

where # is the number of members.

If there are 50 members in the basketball club,
what is the membership fee income?

A, 850
B. $100
C. $250
D. $2500

© 2009 Chung Ta Educational Press. 4ll rights reserved.

24.

25.

26.

The following is a sequence of figures.

N\ AYA VAVAVAN
LN LD LK\AA
The 1st The 2nd The 3rd
figure figure figure

How many lines are there in the Sth figure?

A. 18

B. 20
C. 22
D. 24

Which of the following are both triangular
number and square number?

I. 1

II. 16

ITI. 36

A. Tonly

B. I andIII only
C. 1II and IIT only
D. I, 1II and ITI

The nth term of the sequence E E i 2
6 374 5 6
=, -8
7
& 21
n+2
B. n+1.
3n
c. 1
n+l
D. n+1.
n+2




Basic Rlgebra

‘Q% _Pmblgmv-gjolvmg and Exploring

=) Hint for the Title Page Question

In the following, E, F, I, N, O, R, S, T, X and Y each represents a number from 0 to 9 without repetition.

O .

T E N

) T E W
X T Y

(a) If the units digit of Y + N+ N is Y, find the possible values of N.
(b) Consider the results of T+ E + E and (a), find the values of N and E.
(c) If the value of O is 9, what is the value of I?

(d) What is the relation between F and S?

(e) Write down the number each letter represents.

| Additional Question

1. Invite one of your classmates to do the following calculation.
Step 1: Ask your classmate to multiply his / her month of birth by 4 and then add 13 to the product.
Step 2: Multiply the result by 25 and then add his / her day of birth to the product.

Step 3: Subtract 200 from the result, then ask yvour classmate to tell you the result.

To find out your classmate’s birthday, you only have to subtract the result in step 3 by 125. The day of

birth can be read from the units and tens digits of the end result, and the month of birth can be read from

the hundreds and thousands digits (if applicable). (e.g. If the end result is 803, your classmate’s birthday

is 3 August.)

(a) Let m be the month of birth, & be the day of birth, write down the formula for finding one’s birthday

through the calculation above.

(b) Substitute your month and day of birth into the above formula to verify it.
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2. (a) Write down the next three terms for the Fibonacci sequence 1, 1, 2, 3, 5, 8, 13.

(b) The following rectangle is formed by several squares, where the sides of these squares form a

Fibonacci sequence. Using the result of (a), continue to expand the following rectangle to the size of
34 x 55.

= PR
L 1|
[

8 {

(c) Hence, find the value of 17 +1% + 22 +3% + 5% +82 +13% +21% + 342,
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